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Introduction : Batterydegradatiordependsiot only on componenthemistrybut also

complexphysicalchemicalprocessesiuring diverseoperatingconditions,including dynamic
cycles,temperature/thermaffects,time betweenoperationsand otherenvironmentafactors

In this work, thethermaleffectduring batteryoperations proposedo play a critical role in the

degradationof Li-ion batteries Specifically, the heatgeneratedn the chargeand discharge
processe®f commercialLi-ion batteriesis measuredoy using electrochemicacalorimetric
method such as acceleratingrate calorimetry (ARC), aiming to disclose the relationship
betweenthermal characteristicsand the degradation/reliabilityof Li-ion batteriesfor grid

application

Objectivesand Approaches

A To fundamentallyunderstandhe degradatiormechanisnmand predictthe lifetime of Li-ion
batteriesn grid application

A Thermal effects of commercialLi-ion batteriesduring cycling are measuredoy using an
electrochemicatalorimetricmethod,acceleratingatecalorimetry(ARC).

A Bothisoperibolicandadiabationodesareemployedfor heatmeasurement

Results and Discussion:

|. Temperature Measurement of Commercial Ltion Batteries under Grid and
EV Duty Cycle Combinations (In anlsoperibolic Mode)

Variables

A Time :24h grid cycle (1day) A Power (Grate): Max. 0.25, 0.5 & 1
A State-of-Charge (SOCY0, 50, 30% A Temperature :25°C

A Depth of Discharge (DOD d1SOQ : 20, 40, 60% A Number of cells3~4

LHon batteries exhibit different thermal behaviors during diverse operating conditio

for specific grid services (FR and PS) as well as EV application, indicating ther
characteristics might be a vital factor for the degradation ofian batteries.
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Il. Heat Measurement by Using Accelerating Rate Calorimetry (ARC)
In an Adiabatic Mode

The adiabatic mode demonstrates an effective approach of heat measurement to investigatqthe
thermal behavior that is associated with the electrochemical performance aioln batteries.

* The heat capacity measurement is under way; the testing cell is commercial 18650 (NCA)

(a) Rate Effect _ (b) Temperature Effect

iheinitialstuadylindicates the operating-condition (charae and-discharge: rate) and the
environmental condition (temperature) have a significant effect on the thermal behavior ofji

ion batteries, which may affect the battery degradation. The systematical study is under we

Summary and Future Work:

A Thermal effects of commercialLi-ion batteriesduring cycling were measuredoy
usinganelectrochemicatcalorimetricmethod,n isoperibolicandadiabatiaonodes

A Both operatingand environmentakconditionsdemonstratedkey factorsfor thermal
behaviorof Li-ion batterieshatmight beassociateavith the batterydegradation

A More systematicalstudies(including heat measurementnder grid and EV duty
cycles,andthethermodynamigparametersneasuremengreunderway.

A The thermal datawill reinforce the developmentand calibration of our stateof-
healthmodelingof Li-ion batteriesn grid application
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